Introduction
Female sex workers (FSWs) are women who have been professionally involved in sex for money or any gifts for their source of income. 1 Due to their involvement, FSWs are considered highly responsible for transmitting HIV/AIDS and sexually transmitted infections (STIs) from high-risk to low-risk population. 2 Globally, the prevalence of FSWs remains high and varies by geographical regions. It was found that the estimated prevalence of HIV infection among FSWs was 0.3% in the Middle East and North Africa and 29.3% in the sub-Saharan region, while in the developed countries it was about 1.8% of the total female population. 3 In Nepal, the prevalence of HIV/AIDS is high in key population, namely FSWs, people who inject drugs, men having sex with men and migrants and their spouse. 4, 5 Nonetheless, it was found that the number of FSWs is increasing day 7, 8 The poor knowledge on reproductive health often does not allow FSWs to maintain their sexual health needs. Hence, negotiation regarding safe sexual behavior has been a cause of violence, rape and other types of physical abuse by the male partners. 8, 9 Additionally, it was also found that due to the patriarchal society, females have restricted access to literacy, job opportunities and their fundamental rights. 10 These factors make females dependent, and so they are exposed to abuse. 11 Therefore, the prevalence of HIV has not improved significantly, and has become an epidemic, with approximately 39,249 people infected in 2014; although earlier it decreased from 50,000 to 40,723 in 2012 and 2013, respectively. 12, 13 These alarming trends for HIV/AIDS and STIs are further related to the fact that most of the infected people are unaware of their status; hence, HIV/AIDS and STIs are still common causes of death among women of reproductive age groups in Nepal. 13 The available evidence suggests that the HIV/AIDS epidemic among FSWs in Nepal remained stagnant from 2004 to 2016, suggesting the need to reduce the prevalence of HIV among FSWs. The prevalence of syphilis dropped from 2002 to 2012 with significant increases in 2015 and 2016. The recent increase in syphilis has become a major concern and needs to be further investigated. 14 In Nepal, education on comprehensive knowledge and misconceptions about HIV and HIV prevention programs (outreach educators [OEs]/peer educators [PEs]/community mobilizers [CMs] , drop-in center [DIC] , STI clinic and HIV testing and counseling (HTC) center) is regularly provided to FSWs. However, recent studies have also revealed that unsafe sexual habits and low access to information on HIV and HIV prevention programs among FSWs are the main risks of having HIV/AIDS and STIs. [14] [15] [16] Furthermore, inconsistent condom use with clients and with nonpaying partners over the past 12 months was well documented in other studies. 14, [17] [18] [19] However, there is hardly any information regarding HIV/AIDS among FSWs. The aim of this study was to investigate the knowledge on HIV/AIDS and safe sex practices among FSWs and to assess the risk factors associated with HIV/AIDS in the Kathmandu valley of Nepal using a large data set from biobehavioral surveys.
Methods
This study used data from cross-sectional biobehavioral surveys in 2006, 2008, 2011 and 2015 which aimed to sample 2093 FSWs using two-stage cluster sampling in Kathmandu valley. Eligible FSWs were defined as women aged 16 years and above who reported being paid in cash or kind for sex with a male within the last 6 months.
Face-to-face interviews were conducted by trained field workers in the local language, Nepali, using a structured questionnaire that included questions on background characteristics (age, year, region, education, marital status, type of sex work), sexual behaviors (duration of their involvement in the sex trade, average number of clients, total number of working days), injecting behaviors (use of drugs, injecting practices) and comprehensive knowledge on HIV (ABC) and reflected a deeper understanding of HIV. Similarly, knowledge and misconceptions about HIV (BCDEF) indicated the false understanding of HIV and exposure to the HIV prevention program (HIV test, met with OEs/PEs/CMs, visited DIC, visited STI clinic and visited HTC center).
Knowledge on ABC was defined as being aware of A (abstinence from sex), B (monogamy or being faithful to one partner or avoiding multiple sex partners) and C (consistent and correct condom use or use of a condom during every sex act) as HIV-preventive measures. Additionally, DEF referred to knowledge that a healthy-looking person can be infected with HIV (D), a person cannot get HIV from a mosquito bite (E) and one cannot get HIV by sharing a meal with an HIV-infected person (F).
The sex partners of the FSWs were categorized as clients, regular clients, nonpaying partners and other partners. Clients and regular partners were those partners who pay for sexual contact. Nonpaying partners included boyfriends, husbands, intimate partners or those who do not pay for sexual services. Partners other than clients, husbands and the male friend(s) were categorized as other partners which included massage parlor owners and police officials. Other partners mostly do not pay for sexual contact with FSWs.
Ethical clearances and verbal informed consent approval were obtained from the Nepal Health Research Council. Verbal informed and witnessed consent was obtained from all the FSWs prior to the interview. As the age of majority in Nepal is 16, no parental consent was required.
Logistic regression analysis was performed to examine the effects of determinants of HIV knowledge and consistent 
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HIV awareness and safe sexual behaviors among FSWs in nepal condom use with regular clients and nonpaying partners. Initially, explanatory determinants were included in the model one at a time to examine their univariate relationship with the outcome. Multivariate logistic regressions were used to identify the most important determinants of each outcome. A P-value of <0.05 was used to define statistical significance. Adjusted odds ratios (AORs) as well as their 95% confidence intervals (95% CIs) were used to depict the independent relationship between predictors and dependent variables. The R program was used for statistical analysis.
Results
About 2093 FSWs were recruited in Kathmandu valley during the period 2006-2015. Table 1 shows the background characteristics, sexual behaviors, injecting behaviors and participation in HIV prevention programs among FSWs. A majority of FSWs worked on the streets. Most of the FSWs were above 20 years, had primary and secondary education and were married. The duration of sex work of more than half of the FSWs interviewed was more than 1 year. A majority of FSWs had more than one sexual partner per day and worked less than 2 days per week. About 70% of FSWs had consistent condom use with regular clients; however, one-fifth of the FSWs had consistent condom use with nonpaying partners. A majority of FSWs reported alcohol consumption, but the drug use was low (7%). About 29% of FSWs had knowledge and misconceptions about HIV. Most of the FSWs met OEs/ PEs/CMs in the last year. More than one-third of the FSWs had visited DIC and HTC center in the last year, whereas less than one-third of the FSWs visited STI clinic in the last year. Table 2 shows the factors associated with knowledge and misconceptions about HIV (BCDEF) among FSWs in Kathmandu valley for each determinant. The results on year, education and DIC visits in the last year were significantly associated with knowledge on BCDEF in multivariate analysis (P<0.05). Knowledge on BCDEF was found to be significantly decreased in 2015 compared to the 2008 survey. FSWs who had secondary education were more likely to have knowledge and misconceptions about HIV (AOR=2.08, 95% CI=1.60, 2.70) compared to those who had primary education (AOR=1.61, 95% CI=1.25, 2.08). Furthermore, FSWs who visited the DIC in the last year had more knowledge on BCDEF (AOR=1.34, 95% CI=1.02, 1.75) than those who did not visit DIC in the last year. Table 3 shows the association between determinants and consistent condom use with regular clients. The proportion of FSWs who had consistent condom use with regular clients was found to be 71%. In multivariate analysis, consistent use of condoms with nonpaying partners, no exposure to the HIV test, meeting OEs/PEs/CMs in the last year, visiting DIC 20 Moreover, most of the FSWs receive economic support from regular nonpaying partners. 20 Additionally, nonpaying partners frequently took FSWs as mistresses and provided them with steady economic support. 21 Furthermore, it was found that HIV knowledge was not associated with safe sexual practices, while a shift in knowledge to condom use showed mixed results. A similar result was also reported in another study that the rate of condom use is low among FSWs even though knowledge on HIV and condoms is extensively promoted throughout the world. 22 This unsafe sexual behavior acts as the main source of infection; therefore, to handle this issue, the HIV/AIDS awareness pro- 
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HIV awareness and safe sexual behaviors among FSWs in nepal gram acts as the key strategy for promoting knowledge and preventing and controlling the risk of HIV infection while making condom use consistent. 23, 24 For instance, it was found in many studies that knowledge on HIV prevention enables protective sexual behavior. 25 Additionally, FSWs who had a sound knowledge on HIV/AIDS tended to reduce their numbers of partners and also use condoms during sexual intercourse, which resulted in them feeling protected against HIV, thereby increasing the rate of condom use as the partners became more familiar and intimate. In contrast, numerous studies show little impact on condom use with increased knowledge of its benefits. 26, 27 Education is strongly associated with knowledge and misconceptions about HIV/AIDs. This result is consistent with the results of other HIV/AIDS studies which have found an association between education and HIV/AIDS. 18, 26 Peer-led HIV interventions, change of risky sexual behaviors, encouraging healthy sexual behaviors and modifying the norms are more effective in helping the members of a specific at-risk group for HIV/AIDS. 28 Hence, this study indicated that HIV/AIDSrelated knowledge and safe sex behavior are influenced by exposure to HIV/AIDS programs. In fact, meeting with OEs/PEs/ CMs was strongly associated with safe sexual practices among FSWs. It was found that compared to professional health care providers, meeting with PEs was associated with less cost and was effective. 28, 29 A systematic review and meta-analysis of peer education interventions revealed that such interventions were significantly associated with increased HIV knowledge, reduced equipment sharing among injection drug users and increased rate of condom use. In addition, peer-based interventions have become a common method to effect important health-related behavior changes and are one of the most widely used strategies to address the HIV/AIDS pandemic. 30, 31 The findings of this study clearly point to the need of an HIV/AIDS program to promote HIV/AIDS knowledge and condom use.
The limitation of the study is the use of cross-sectional data that preclude analysis of the causal association between the determinants and outcome. This study also lacks data on potentially significant psychological factors (e.g., anxiety, depression) that may have influenced FSWs' self-reported behaviors. Moreover, this study took into account only the issues of violence and risk behaviors, while other issues such as legal policies and regulation of violence against FSWs have not been analyzed in detail.
Conclusion
Knowledge and misconceptions about HIV have decreased over years, suggesting a public health concern. Further study is needed to identify factors for the decreasing trend of knowledge and misconceptions about HIV. The rate of consistent condom use with clients and nonpaying partners has significantly increased. It was found that exposure to peer education was associated with safe sexual practices among FSWs and needs to be strengthened. There is urgent need of HIV intervention programs to increase knowledge and misconceptions about HIV among FSWs.
